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Tflfe, ^-71 t;V^-^ A]SLHllAi4 :5!*>3Hr -T-^^l ^^^^^ 7}x]5L & °.*\, o) ^S.^^ ^x\±r ^^^V 

4. S£^- 4^-2]sl-7flfe, ^7] ^#^±7.}^ Ajsnfl^j!). ^-^^o.^. <y#^i^-* 7}^la. slo.*], O] q = x}j£xii 
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4^1sl°1 $aA4 4^^^-°fl tflsj-e^ ^7l^°] 4s-^i <*4-g- ^4fe f^H, u H442l a>oisi 44^1-^-8: ^^14 
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<H1 i^sl 444^1- 4444 4s«fl4(9)4# it^U Si 4. ^.sIji, 44SSH4^^(7)fe 4^^^44 4^^L 
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4sl°1 Si 4. ol t11o1b^4 G4 444 44«U4(8W1 ^4^14 Si 4. 44H^4^El(7)fe ;HH G si 44^1 
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^l- Jfl = <8^.o3. ^-el^M SI 4. ^r, a}^a*r#^(16M)2r ^J£W^-(16P)o.S. £-43 °1 ?i4. o|fo| 

*}#«K16M), (16P)£ ^^t±S. o)^o]^. o)-^3^^(16M)€- W^=°fl 4 

eM 3flBl^5l<H ( aj4i4 «X|>ib)(7)* *r#W. *r^3:*r#^-(16M)£r *il2 *M 

£«K17) « *13 **Hlsi«Ki8WI #e r 5.-¥-e1 ^l^M 5a.°4 §>^«. gj ^<3sl<H oi 

cK n r ^3*r#^(16M)-& II^SH *5qS|<H StJcf. o] SL^^^r, #^ cfl^=^^-(5)^ -g-f-s r 7)l ^ 

Si^f. sHS.* r #4(16P>8- 2}-4i(4)°r4 o]av^^ s sfl^^s;^ oicj. 2flS4#^(16P)£ cfl-g-s^ 

^•(6)3). W««|iEl(7)S|fil AfolS] §ejH« C ofl 7fl7fli)ol ZL #7)$ ^ 4#-§- ££§4. -7^]^ O.S.^- 511 

S4#sKl6P)€r 2h£^(6)*r 919^(12)^-2] *}o]6\] 7l\Ji\S\o] olOnj ^ 7 ]^ ^.g. o^-g^j sl-Jl <& 

cf. ^e]s, °1 <y#^(12)£- 4*1- ^-o] *l£ufl*l(9)3|. -g^^ilS. 31*1 ^(7)3} £.efl©l^ 

^ D°fl ^7}^#Sl<H 5fl4. o] <y#^^-(12)^r *HM* 7>^l31 A-IS. g-el^ 2fl^VW(16P)4 n>^3^^"( 

16M)3|-^ A>ol* 4#4jl sicf. 

*fl2S^ *UlS°ll M-Ej-tfl <*E] unflES^^ S^l^^lfi] S-±l*j jgigsol Jl, i?^ ^i^.^ 4cfl4o} 44vflj7 $i 

M)-£ *r#^-§: ^31 a}) a] (9)4 jZ* r 3rJi ^ o.^, ^ 4*8^1 -i-^nflE ^ 44 0^4 7j|7fl<Sl J^^R 

(6)3 *>^*M ^±2) 7fl^p-(i9)«- °1 "41, >4^a*r#3(l6M)^r ^^(9)3- J24^xr % 

^3fl^i(20)* 7>^lJl 31<L^, ^!JlWll^(9)4 3*lfe 7^4 4 ^^3>Jl 5J4 o]^, = 4<g4 

* 3*1111 t= 5U3". ZL^\Jl, 0} ^3)14(20)3 ^ofl SM-H, 4^*1-43(16M)3- ^Stifl^(9)o. 0.1-2.0/zm ^S 
^ v °ll 3*1X1*1 #4. ^4 Hfsq- ^-o), «|-^.e^^]>-^(7)^ Al^wflAi(9)3l- -^<a^o.S fl^Jg ?]#^i^-(12)-& 7>^1 
Jl Dl 2]^ ^#*1-S Sl^. o] °]#^^(12)^r 3fli=*H}-^-(16PM- Sl-i^^(6H 

^7l^^s]cH oicK § < ?l*l-'a, 3fl^^^(16P)-8r ^-i^^-(6)3> WBa^l^El(7)^ ^}o]s] Col | 7 ))^ 

si °1 SU^. ?l#^i^(12)£ sa^. A iS ^-e|^l Bfl = ^^-(16P)^ o>^^>^-Dj-(i6M)=>^ ^J-o]* 

*>*S1-j1 sa=f. ^Jl. >fllE<H| M-E}^ iLi«H^(14)^: ^>«(l-4i(8)3|- Jg^j nflE^El<H $X^. 2-2i»H<£(l4)e\ 

-^l^ a>4 ^-o^ H^^fil S>^-^-(16M), (16P)^8r ^^liEl(7) c>l^-<H^lfe ^4) 3)^7+, -tl^Hfl 

<d(9). ^fHflAKs) f-a.c} ^^<HlAi ( ^^d^(6)£Lcf o>eflaofl t§^E)o^ oitj. o] ^^^(16M), (16P)€- 
«fl<d<9), ^>Hfl-^(8), 5(-i^^-(6)Sl ^^51<H ofiaf 2lit]:Sl o.^. ^f^- 

« ^ Sicf. zie^ ^ i: i-7l^-(i)^°>o.^. saI^^o] ^^oi 7>^sl-7il s|oj f ^Elu.DflE^^^ SAi^-ais-H 

2] ^3}#^r ^tfl^>^l ^o]^ Tjo] 7}^t^. a, cfl^7l^-(2)^r ^^^^-(5)^:* S\5.sL, 

HIS. ^?}-7>^e>cf. se^, o>i.5LSl-^-^Kl6M)-a- JL^^^ofl -R-^l «^ ^ 5}-^^i^(6)^l cfl§H -^-^^ ^ 

^■i^^-(6)2V ?1#^^(12)2)-^ A\o}6\) 7fl7ll5|«H °£x}<i\ ^7l^#* ° 0 ^6> ^ O.S S>J1 JU^. 

Til^SH ^11S * 7^12S« t^SH, a. ^-rgo|) oljHl«.p]lB^^^ 5.^1^1 Si ? 

^•71^(1)^- Hfe *|<3 ol=.^^|j a> o] ^-^71^(1)2] i?H ^SJ-CVD^ HJ-S^I^(IO)* ^^-^-4. 

<^1S °1 ^rS^l ^-^-(10)* 50nm ^S2l ^^-7)1^. S]^^- cf^^^B]^Jl^. ol^^^^^ ^^€^^^(7)^ 

AV-g-^Cl-. o) 10) o. A^ol-^ ^ c>o^^c^ o.^ SflE^^cf. H>S^l^(10)Sl $]°\] oil* # 

^ SI025. oi-f-oi^]^ TfloiE^o^^ ^nj-^vci-. o^^A-j, His*flym(io)sl ^m^ife cfl^^eis <2H1 H]>g^^ 
21 A >-g-«flS ^cf. 5E., TflolJH^o^o] 7flM^fe Si02 SiNom ^ 

«11S €4. 

°fl 2lsH 350nm ^gSS] ^Hf-aflS. cl-^^^sl^-i; Sl^tl: ^, S^§s>ol SS^Jl, 

^Aj-°.sL SflE-l^^cf. o)^ ^A>aflAj( 8)i TflolE^^- g ^ ^^11^(14)51 cf^^^el^H] , Ta. Mo, 

Al, Cr ^oju). ^BlAfols., l-^AVol^ A>^-gfl£ ^4. olfi). ^-ol 5).^, aVS*im4(10), TflolH 

^-S^" ?11 0 IS^l^ o] =-<H^l^ HVu|e ^^^^(7)7). ^^^4 ^. ^oflA^, ol ^H«^l^El(7)fe #5)1 

^(IE)^bJ|71^o14 ^(iSi)iEfl7l^ sfl-g-sfls aiSsfl^(lO)«Hlfe jia-8-^(i3)s 

^-ih CVD^<H1 2lsH 600nm ^SS] ^^fls. PSG ^ S)^s>«l *fll ^^"31 ^(15)* o] 41 

»^B€^l^El(7)2l ii^ S°1M- SBflo]^^ .D«*fl geiSfo] 7fl^?-S]<H 014. afli ^?>^<a^(15)S] 

SH^r AjJiHl)A|(9)oli4 (12)0] itflEi^^A^sl^ ojcf. o(|* 1-^, ^Ei^^ol] 600nm ^S2j 

^7)1^. Wnl^.* Sl^SfJl, i^S] l4|El^*H AjAffl-aO) ^ (12)O.S. 7>^^-Cf. ^ ^ 

Si ?l#^^-(ll)-g- -f-*)-^ «Vn|.E ®*]±.£\{7)S) S°\] %^Z}5L, ^S] °l#^i^-(12)^r -g-°i 

sMl S-ej^*^: -f-SH ^B€^l^El(7)Sl Heflo]^^ D<^1 ^#^4. o|s. A]^H)]Aj(9) r> o)#^^(n), (i 2 )Sl 
'lIlMr, Al ^Hl, Ta, Cr, Mo, Ni f--g- A>-§-«fl£ ^4. 

*J:£»11<S(9)ol4 (I2)sl Sloflfe 7^12 ^?J-^^^(17)ol ^4^^ Sl^.' 3 !, °1#^ 3)^-^:4. ^1» l-'S, 

^°J-CVD^^1 Sl*!-^ 600nm ^SS} ^^lS. PSG* Sl^jsH ^)12 ^7V^^4 (17) ^- ^A^^.4 0 ] ^ 2 #?J-^^4( 
17H1rr tl#^i^-(12)^l ^Sffe Col 7fl^Sl<H Si4. ^12 #?l^°is}-(17)2l ^ <>!)•& *ri 3 *H)-4( 16M ) 

3}lc42j-4( 16 p)ol ^^slo] Slcf. l-'S, i^E^ Uofl 214^ 250nm 'gSSl 4-^7)15. Ti» S1^4H, i^Sl 

nflEi^4o^ 4^34^-^ v (i6N) ^ 3fls.^^-(i6P)o.5. 71-5-44. ^H^l-^^-deM)^ S>-14i 
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19) ^ ^1J:^>I(9)^- ^sfji, y|^BSS^l^(7), ^4«fl^(8) ^ ^afl<d(14)Sl 7}°! ^-^ 3} <^^^- gji ^cf 
^-H-S, 4 &±7^(19)2\ *\3. cfls^sV^ ^o. a]3ih1)a](9)o)| 2l5><^ flAjsqol & o. , cf.g. ^ o. ^ 

* ^flaol^ ^cf. a^aj o. 400~700nmSl 7H ^ ^ °iM f4t 1% 0)5)., al-^-^sM)^ 0.1% <>l*>o)^ 

^14. ^^>^-^(16M)^ aU^^a-]^, Ti SHI, Cr, Ni, Ta. W, Al, Cu, Mo, Pt, Pd -f-^ ^ o|e-o] ^o]u)- 
^^Aj-ojcs Af-g-gfls ^4. D V^a.^^-(16M)^ ^-f-^lfe a>#^-§: <?HrsKr ^Ml 

51 JI, 50nm o]^-o]^ ^cf. ^ja, B))^^^(16P)i °}iH*l-#^-(16M)*l- 

«H 600nm ^SS] «HM3. PSG* S)3*H ^13 3^^(18)* tM". ©1 *fl3 *Mti«Kl8)«|fe nfl-EL*} 
^«Ki6P)«fl fs}^ ^H-fro] 7il^5]oi ojcf. *M««K15).(17).(18)SJ *Hs.s*lfe g 

5Jo]^ psg SH Si02, BSG, BPSG, SiN, #ef^p> SiN f«)i4, -§aH n] = ^ oJ-h^*) <q. ^o. .fl.7HM- 
^*«flS. €4. *fi3 #^€^^-(18)51 SHfe ^^=-(6)01 ^^£)o^ oicf. oj] 4 s.^, ^b^^o!) 150nm 

4 °]sHl, aflel^el ^ ^-^<a#-^-^(MIM)i^> f-s] 2 ^A>i^|-l- i^i^KSAi s-l&ig 9X^. 2 

Jl, ^11^ SA>5l-fe ^12^ ^q-?^: cfl^7l^-(2)^<H] Hfl^^c)-. o.Z\JL, -^a1^]o)]a^ wJ-dVe ^^)^, 

^(3)* at^f-^S^, w}-o)-e ^^i^^( 7 )o) ^^cd s H ^eH<?]^^ D-& MS.S. J2$*Vcf. 

^^l^H ^^s)^ &±.*i^r°]] cflsM -^^^ ^^-g- sjs)-^ §-A]ofl ; aflAH) cfl^v -g-^5H^^# 

5ffe 7>^S)-J1, Sa1#^^- s^aI^ ^ &£c}. afl^^V^-^ ^^^af^ AHofl 7 fl^S] 

<H ^7l^j ^-g- ^ o. s axt±. n}A 3 ^^ ^^^dtA>uj. aflAl^cl oj^c^l <H*]s].:a se*}- sl- 

Si ^ SJcf. ^-S-7l^n]-0.5. S^l^^S] ^^Ol 7l-^-S>7fl ^^SA] 

3] ^cfl^M ^olfe ^ol tH^7l«(2)^<flfe cfl^^-^l-i- sqjELJL, 7flSH]i4 ^ 

^«15E. ^^-71-^51-4. 

(57) ^^S1 
1. 

^» ^71^4, Cfl^^ 7>A]J1 ±^S\ l}=t-£ -f-S]-^ O] ^7]^] tfl^7)^J!f, 

^■7] ^-g-71^ Zt ^°>4 ^-¥-4, 

Aj-71 sflS'g^^- ^-inJ-Cf 0lAjal(j MM e,) i 03. bji^^sI^ tfl-g-S}^ sj-^^^-J!)- ^1 ^Af a}-S) A|-ol O) 3.6J1E 

^<H1 7fl 7-11 S)<H =L *d7]2\ $ SLSLS^, 

^7l aV^-sVo. HflAiJ q. jgtflafrTfl SflE^^A^s)^ o|^^ «A^ a) ^ S^S).^ ^Af^o] ^.bB 

DflBSl^l- ^t}jL, 7H7H2] ^ ^^.o^ xf^SH 7 ))^^. f^O S 

2. 

^l^l sa<H>M, -S-71 a>^-^ Ai^uflAijij. ja^«l-ir -^-si^i ^^Bfl^i^- 7>a] jl sa^, ©I -tlsLBfl-id^ ^lfe £3 
3. 

^ll*J-°fl SIOI^, ^"71 i^^'^A)-^ A] Jr ti(| A] J!)- ^.^^O.^. ^Aj^ <y#^i^-§- 7>A]J1 Sj-^-°Vo| 3})^^^^. 

f-^H ^-iAi^-o)! *j7l*^S}-^ ^Hl, ©I 9j#Al^-^. Aj-^-Aj ^ 71-A) Jl A^ ^-el^l 2fl C ^4 n>^3<g^o] AJ- 

°11" Aj-^-srl-fe ^% S-AJ o_JL -5-1E) a.nllesj^^ SAlAj-^. 
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